In vivo evaluation of transcutaneous CO2 partial pressure monitoring.
Correlation between transcutaneous and arterial CO2 partial pressure (Ptcco2, and Paco2) under normal and hemorrhagic shock conditions was evaluated in rabbits. Under normal conditions the Paco2-to-Ptcco2 least-squares regression line had a slope of 1.03 an intercept of 4.57 Torr, and a root mean variance of +/- 3.79 Torr. Under hemorrhagic shock conditions the slope remained similar, but the intercept increased, producing a significant difference between arterial and transcutaneous values. The correlation line shifts to the left so that, for a given Paco2, the Ptcco2 value increases. The transcutaneous response time (90%) under conditions produced by breathing 10% CO2 lagged 2.8 +/- 1.4 min behind that of the breathing 10% CO2 lagged 2.8 +/- 1.4 min behind that of the Paco2. The difference between transcutaneous and arterial CO2 observed during hemorrhagic shock and the lag in transcutaneous response time can be altered by topical application of dimethyl sulfoxide, by altering both flow and permeability. These results indicate that good Ptcco2-to-Paco2 correlation exists under normal conditions and that hemorrhagic shock will produce tissue CO2 accumulation and therefore higher than arterial Ptcco2 values.